Influence of debrisoquine phenotype and of quinidine on mexiletine disposition in man.
Mexiletine is a low clearance drug which undergoes extensive metabolism in man. In vitro studies with human liver microsomes have suggested that major oxidation pathways of mexiletine are predominantly catalyzed by the genetically determined debrisoquine 4-hydroxylase (cytochrome P450IID6) activity. In this study, we investigated the role of debrisoquine polymorphism and the effects of low dose quinidine, a selective inhibitor of cytochrome P450IID6, on the disposition of mexiletine. Fourteen healthy volunteers, 10 with the extensive metabolizer (EM) and 4 with the poor metabolizer (PM) phenotype, received a single 200-mg dose of mexiletine hydrochloride orally on two occasions (1 week apart), once alone and once under steady-state conditions for quinidine (50 mg QID). During the phase mexiletine alone, total clearance, nonrenal clearance and partial metabolic clearance of mexiletine to hydroxymethylmexiletine, to m-hydroxymexiletine and to p-hydroxymexiletine were decreased in PM compared to EM (all P less than .05). In EM, quinidine decreased mexiletine total clearance from 621 +/- 298 to 471 +/- 214 ml/min (mean +/- S.D.; P less than .05) and mexiletine nonrenal clearance from 583 +/- 292 to 404 +/- 188 ml/min (P less than .05). Moreover, quinidine increased mexiletine elimination half-life in EM from 9 +/- 1 to 11 +/- 2 h (P less than .05). In these subjects, partial metabolic clearance to hydroxymethylmexiletine, m-hydroxymexiletine and p-hydroxymexiletine were decreased by quinidine coadministration 5-, 4- and 7-fold, respectively, whereas partial metabolic clearance to N-hydroxymexiletine was unaffected. Changes induced by quinidine in EM were correlated to their debrisoquine metabolic ratio. Thus, genetically determined or pharmacologically induced modulation of cytochrome P450IID6 activity represents a major determinant of mexiletine disposition.